Design and implementation of a protocol for the detection of Legionella in clinical and environmental samples.
Our laboratory has developed a novel real-time polymerase chain reaction (PCR) assay for the detection of Legionella pneumophila and differentiation from other Legionella spp. in clinical and environmental samples. The 23S rRNA gene was used as a target to detect all Legionella spp., and the mip gene was targeted for the specific detection of L. pneumophila in this multiplex Taqman real-time PCR assay. The 23S rRNA gene is a novel target for Legionella testing; it detects all species and serogroups of Legionella without the contamination issues that accompany the use of the 16S rRNA gene as a target. This assay provides an analytical sensitivity of <1 colony-forming unit and a specificity of 100%. Because culture is important and provides a means for molecular typing via pulsed-field gel electrophoresis (PFGE), we developed a testing algorithm that includes both the new real-time PCR assay and culture for clinical and environmental samples and applied this algorithm during a period of 3 years. Of the 64 clinical samples received by our laboratory for Legionella testing during this period, PCR was found to be an essential diagnostic tool because only 13.3% (2/15) clinical samples that were determined to be L. pneumophila were detected by culture during this period. Of the 276 environmental samples received for Legionella testing during this period, 140 were found to be positive for L. pneumophila. Of these 140 samples, 69.3% were detected by both PCR and culture methods, 29.3% were positive by PCR alone, and 1.4% were positive by culture methods alone. We feel these results indicate that our algorithm, including both PCR and culture, should be used for environmental samples. Among both the clinical and environmental Legionella samples identified by PCR, a subset was not suitable for culture because of issues of lengthy transport, antimicrobial treatment, or bacterial overgrowth. Samples like these are commonly submitted to our laboratory, so the use of our testing algorithm combining these methods is critical. We conclude that molecular and culture methods must be used in combination to provide the best and most comprehensive approach to laboratory detection and investigation of legionellosis.